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5.1 Spectro¡fiotcrnetric analysis of denrecloclrclire
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f,àermix is a ccnpound therapeutic agent erployed as a primala¡
errlodontic dressi.:rg. It contains, anrcng other curçnnents, an
ar¡tibiotic (dernethylchlortetraqfcli¡re) and a corLicosteroid (trian¡
cinolone). lhis study was urderLaken to deterrnine t]1e in vitro
release clraracteristics and denti¡re diffusion of tlre tr,r¡o asLive
ccnçnnents in order t! provide an i¡xlication of their availability to
tlre periapical and periodontãI tissues \^rith tinre'
A ne$/ metlrod Tras been devised using plastic root canal npdels
and frestrly-extracted hr¡nan teeth filled witll lÆerrnix ¡nste
crcntainilg O.OI percer¡t 1ft-trianrci¡¡olone and bathed i.:: ptrosptrate
buffered saline (f*I 7.4). fte release and diffusion of denrethylchlor-
tetracycli¡re and 3H-tri.toi¡olone were detenrLifled þr using
spectrophotcnetq¡ and liquid scintillation s¡:ectrcnetrlz respectively
at various ti¡ne i¡rtervaf s r-rp to 14 weeks. 'ltre concentrations of the
tr,rro ccnqnnents wittri¡r the coronal, mid-root and apical denti:le were
determi¡red. Diffusion rates through coronal derrti¡¡e to tÌre pulp were
also determined uP to I daYs.
TLre plastic canal nrcdels shov¡ed that apical release is rnainly
dependent on forarnen diameter size arrd only slightly deperdent on
¡nste volune. Peak release occurred i¡r ttre first rni¡rute arld tlen
declined ex¡nnentially with tjme. There was little differerr"" ir,'th"
release frcrn hunan teettr with an open apex ccnpared with those witJ.
vrl_.
an apical- foranen wt¡,ich tnd been sealed, indicating that the rnaj¡t
su¡ply noute to tl-e periodontal tissues was via the denti¡¡al tr:bules.
Renpval of tlre canal srnear layer by using E.D.T.A.C. as an
irrigant significantly increased the rates of diffusion. Renrcval of
the cenentr¡n Ïrad a similar effect, indicating that both tlte gnear
Iayer and cernentwn act as barriers to diffusion. Ccnbining IÆerrnix
¡nste with Pulp-lent trEste significantly slcnved the release of tlre
Lederrnix ccngnnents.
Ttte mean concentrations of demecloclrcline found \t'-itåi-n dentine
indicate ttrat its efficary as an antibacterial agent with-in
ttre derrtinal tr-rbules is questionable. Fr:rther research is indicated
to detennine r¡ihetJrer other antibiotics nìay be npre useful in ttrese
situations.
Data is not currently avaitable on the concentration of tria¡rr
ci¡rolone required to achieve a local therapeutic effect, ho¡rever
clj¡rical evidence exists wtrich shcr'.¡s ttrat tl:e concentrations achieved
by the use of l-ederraix i¡r erxlodontics are effective.
vIr_l_
DECX.ARNTION
Ttris research re¡nrt is subnitted as a ¡nrtial requirenrent for
ttre Degree of l4aster of Dental Surgery in hdodontics at the
university of Adelaide. F\-rrther requirenrents for the Degree \^tere
ccnpleted during l9&l and 1985.
This research reporL c.ontains no material wtÉch has been
accepted for tJ:e award of any otlter degree or diplcma in any
IJniversity. Tro tlre best of nry knowledge, this report crcntaj¡rs no
rnaterial previousty pr:blished or written by another person, except
wtrere due reference is made i¡r the text of this re¡nrL.
I consent to ttris research re¡nrt being nrade ar¡ailable for
photoco¡¡¿ing and loan if it is accepted for the a¡¡¡ard of t.tre degree.




The current research project was carried out in the Department
of Dentistrlz of the llniversity of Melaide with kind perrnission of
the Ctrairnnn of the De¡nrtrnent. I am nost grateful t¡ tJ.e DeparEnent
for ttre use of the facilities and nrajor equi¡ment such as the
spectro¡ùrotcrneter and the liquid sciritillation s¡rectroneter.
To my supervisors, Dr. W.R. Htrne and Dr. G.S. Heittrersay, I am
indebted and thanl<ful for their encouragement, guidance and ¡ntience
during tJ-e course of tÌ¡-is project. Tkre rnany hours spent on my beharf
are greatly appreciated.
I am grateful to tJre Melaide Dental Hospital for the use of
their faciU-ties ard equi¡ment, and to the Oral Surgery Department
for crcllecting the extracted teeth used in the study.
To trFs. J. Soltys, I am npst appreciative of her time and
efforts spent in ttre laboratory perforrning many tasks associated witJl
the project. I am also grateful for her help in preparing the
diagrans used i¡r th-is research report.
Finally I w'ish to ad<ncn¡tedge tlrat without the love, hetp and
understanding of my wife, Irferedith, ttús r¡¡crk çrcufd rpt have beer¡
¡nssible. Tkre rnany Ïrours she has spent tlping the manuscript are
greatly appreciated.
